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Investigation of suitability of installed red light in the OSL sample preparation
laboratory in Iran using spectrometry and luminescence methods
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Abstract

Iran is one of the limited numbers of ancient countries which is almost totally located on
earthquake belt. Earthquakes have always been the most important natural hazard in Iran.
Many villages, cities, civilizations and monuments have been partly or totally destroyed
by past earthquakes in Iran. As a developing country, Iran is expanding its cities,
industries, dams, power plants etc. The recent earthquake in Japan showed the effect of an
earthquake and tsunami on the nuclear power plants. After the failure of Park field
earthquake prediction (based on probabilistic approach), we should think carefully about
the importance of deterministic approaches for earthquake hazard assessment in Iran.
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Therefore, Iran requires mapping its earthquake faults and investigating the activity of
faults as first step. We should define the zones and find the codes based on the real data
and parameters. Slip rate is one of the most important parameters for natural hazard risk
assessment. For slip rate determination we should measure the slip of the fault and the
time that has taken for this slip to occur. Therefore, we require a suitable dating method.
Meanwhile, Iran is arid, semi arid zone. These make luminescence as the most suitable
method for dating past earthquakes, civilizations and environment. Luminescence dating
can join studies related to the paleoclimatology, Paleoseismology and archeology of Iran.
Optically stimulated luminescence (OSL) has been employed so far for dating the time of
recent earthquakes and determination of the slip rate of some important earthquake faults
in Iran (e.g., Fattahi et al., 2006; 2007; 2009; Fattahi and Walker, 2007). OSL directly
dates the last time that quartz and feldspar in a sample has been exposed to light.
Therefore, if we can find a sample that has been exposed to light during an event, we can
date that event. The event can be an earthquake, Tsunami, volcanic eruption, sudden
environment change and etc. Therefore, OSL samples should not be exposed to light
during sampling and sample preparation. For this reason the suitability of the light of the
sample preparation lab is vital. It is not possible to work in complete darkness, but dim
red light with specific wave length can be employed for quartz preparation. Therefore, in
the OSL sample preparation room in the Institute of Geophysics, normal red light which
is available in the market, was installed and tested. For this purpose the spectrometer of
red lamps with and without available filters were tested. The suitability of the dim light in
the lab was also tested using Equivalent dose (D.) estimate of well behaved quartz
samples. Quartz grains were divided into different parts. One part was kept in complete
darkness, the second was exposed to the lab light on the work plates and a third part was
put in the fume cupboard. The Equivalent dose (which is the lab dose equal to the natural
dose) of these three parts was estimated. Unfortunately, the Equivalent dose of grains that
had been exposed to the lab light underestimated the natural dose. The result of all above
mentioned experiments showed that the installed light was not suitable.

Key words: Optically simulated luminescence (OSL), Dating, Fault slip rate
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